Increasing evidence suggests that vigorous physical activity (PA) is more beneficial than moderate PA for reducing adiposity and improving bone health in youth. However, beginning a vigorous PA program is not an easy behavior adjustment and the change is likely to be aversive for some individuals. In order to benefit from vigorous PA, health care providers need to help individuals increase self-efficacy.
M ore than 75% of American youth do not meet the recommendations for physical activity (PA). 1 Barriers to meeting recommendations differ depending on the individual, but one of the most commonly cited reasons is time. 2, 3 As discussed by Owens et al 4 in this issue, increasing evidence suggests that vigorous activity is more beneficial than moderate PA relative to adiposity and bone health in youth. Because vigorous activity typically occurs in shorter bouts, individuals may be able to achieve these specific health benefits in less time. While this strategy could be an effective solution to the time barrier to PA for some, doing vigorous activity comes with its own set of challenges that should be considered.
The plethora of weight loss and diet products marketed as quick-fixes 5, 6 illustrates a common desire for immediate solutions to managing personal health. This desire combined with the growing body of evidence showing vigorous activity is beneficial for multiple health outcomes has made exercise programs with short, vigorous workouts a recent fitness trend. 7, 8 In youth, competing academic priorities often leave very little time for PA in the school day 3, 9 ; short vigorous workouts could be the answer. As is the case with most lifestyle solutions, these benefits come at a cost. Vigorous PA, by definition, is hard and can be aversive.
Aversion
Aversion is a strong dislike that brings about discomfort. Our natural response when faced with an aversive situation or item is to withdraw. Some of the first treatments for lifestyle diseases focused on the power of aversion. [10] [11] [12] Aversion therapy capitalizes on the innate human response to avoid unpleasant experiences by training people to develop a repulsion to an unwanted behavior. Examples of aversive stimuli include the snap of a rubber band, 13 electric shocks, [14] [15] [16] [17] [18] [19] [20] [21] unpleasant tastes, 22, 23 and noxious odors. 24, 25 Although considerable research was done in this line of research, aversion therapy was ultimately shown to be ineffective in the treatment of many lifestyle behaviors. [10] [11] [12] 
Smoking Cessation
In the case of smoking cessation, most studies were conducted using either shock [17] [18] [19] [20] [21] or cigarette smoke itself [26] [27] [28] [29] [30] [31] [32] as the aversive stimulus to deter subjects from smoking. For example, a number of studies [26] [27] [28] [29] [30] used a rapid smoking method in which subjects were instructed to smoke at an increased rate so that the subject was . . . doing vigorous activity comes with its own set of challenges that should be considered.
puffing about every 6 seconds until they were unable to tolerate it any longer. Although some short-term positive results were reported, aversion therapy efforts for smoking cessation have largely been abandoned. 12 Despite this type of aversion therapy that created an association that was closely related to the undesirable behavior such that it could serve as a natural stimuli, actual aversions were not created, only associations. Most individuals can fairly quickly cognitively overcome these associations after a period of time.
Obesity Treatment
Similar to smoking cessation, a substantial body of research was conducted using aversive therapy in obesity. 10, 33 While a variety of aversive stimuli have been used, [13] [14] [15] [16] 22, 24, 25, 34 the following example 24 illustrates the general procedure of using a noxious odor as the aversive stimulus. Subjects were presented with the scent of a desirable food that led to overeating behavior (eg, the smell from a dessert being baked). This smell was immediately followed by the presentation of a repulsive odor such as pure skunk oil. From this, subjects learned to associate the desirable smell of tempting foods with the foul smell of pure skunk oil. Even though the researchers successfully reduced the subjects' desire to eat specific foods, the distaste was not generalizable to other foods. This failure to generalize was further compounded by the issue that the environment in which we live has practically unlimited options for food substitutions. Additionally, subjects in these studies had prior experience enjoying eating the tempting foods used, and despite the associated rancid smells, they eventually began to eat them again because of the preferred taste.
Aversion Toward Healthy Behaviors
While aversion therapy does not appear to contribute toward effective lifestyle interventions, the power of aversion should not be discounted. Aversion takes place in multiple healthy lifestyle behaviors. For example, infants have a pronounced aversion to bitter tastes that is protective against the ingestion of poisons. 35 Unfortunately, the phytonutrients responsible for the bitter taste in vegetables are also responsible for many of the health benefits. 36 Despite understanding that vegetables are healthy, individuals report not eating vegetables primarily due to the aversive taste. 35 Similarly, PA can be aversive. In youth, PA is associated with feelings of being out of breath, injury, and social embarrassment. 37 In many cases, individuals "overexercise," which causes feelings of soreness and often results in them completely stopping PA. PA becomes even more aversive when it is performed at a vigorous level.
Self-Efficacy
One way to increase the likelihood that patients will engage in aversive behaviors is to improve self-efficacy. The theory of self-efficacy is rooted in the idea that for individuals to change behavior, they must be confident in their ability to successfully perform the behavior and that the behavior will lead to the desired outcome. 38 Since vigorous activity is difficult, it is likely that many people will not feel confident in their ability to successfully do it, and, even if they believe it can improve their health, they are unlikely to attempt it. Thus, the challenge for health care providers is to build self-efficacy in their patients. The following 5 steps describe the main components of Bandura's model of selfefficacy 38 as applied to vigorous PA, and are designed to provide the basis for health care providers to support selfefficacy in their patients.
Explain the Importance
Explaining how the behavioral prescription being given is going to improve a patient's health is critical.
Talking to individuals about how other patients have been successful with the change or how science supports these changes is important. A clear explanation of how vigorous activity can bring about better health is the first step to increasing self-efficacy.
Give Behavioral Meaning
Vigorous activity is likely to connote different thoughts and feelings depending on the individual. For example, some will associate high levels of activity with physical reactions such as vomiting after a workout or extreme soreness. Because of this, health care providers need to clearly define vigorous activity for their patients. According to the American College of Sports Medicine, vigorous PA is defined as any PA greater than 6.0 metabolic equivalent of tasks (METs). 39 A MET is the amount of energy used sitting for a minute. So, a vigorous activity is one that expends 6 times the energy used to sit quietly for a minute. Age, gender, and fitness level contribute to individual differences in the intensity of activity that is needed to reach 6 METs. Vigorous PA will vary between patients. Health care professionals should relate this to their patients and assist them in determining specific activities that are vigorous for them.
Scale the Behavior
Specifically defining vigorous activity does not address the issue that PA is likely to be aversive, and patients are apt to avoid it. Scaling vigorous PA into progressive steps addresses this issue and increases patients' confidence in their ability to perform the activity. Not only does the activity itself need to be scaled but volume and frequency do as well. The level of activity at which patients start may not meet the definition of vigorous PA, but modifications to volume and frequency can gradually lead to reaching the vigorous activity goal.
Modeling
In addition to having a starting point, patients will likely need to know that others have successfully engaged in these activities. Patients who have never physically performed specific activities ideally should be referred to trainers who can model the movements. This will not only help ensure that the patient does the activities correctly to prevent injury but will also provide confidence. Another strategy is to have patients engage in group PA. Seeing others successfully complete vigorous activity may reduce anxiety associated with the behavior. An additional approach to lessen anxiety would be to have patients include a relaxing stretching routine before performing vigorous activity.
Continued Support
Repeated success in the scaled vigorous activity will lead to higher levels of expected capabilities. This established efficacy is likely to be generalized to other, similar activities. Health care providers can take advantage of this by suggesting opportunities for scaled vigorous activity of multiple types, encouraging patients to explore different activities to determine which ones they prefer.
Conclusions
Vigorous PA has been shown to be the most effective form of activity in youth for improved adiposity and bone health and may require less time than moderate PA to achieve such health benefits. 4 However, some consider vigorous activity to be an aversive behavior, decreasing the likelihood that they will try or sustain vigorous PA. Enabling youth to engage in vigorous PA will require health care providers to work with patients to develop their self-efficacy. Increasing selfefficacy toward vigorous activity is vital in supporting the long-term use of a healthy, but aversive, behavior.
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